Objective. Childhood cancer survivors can develop physical, emotional and psychosocial adversities, a secondary malignancy (SM) being one of the most serious among them. Th e aim of our research was to study whether the development of SM was related to the psychosocial functioning of survivors, especially whether any psychic trauma from the fi rst experience would be aggravated by SM. Patients and methods. Seventy -fi ve childhood cancer survivors with SM were matched with 75 survivors who did not develop SM, by sex, age, living enviroment, diagnosis, year of diagnosis and treatment of the fi rst malignancy. Th ey were compared regarding education, employment, marital status and, in the 35 women, childbirth data. Seventeen childhood survivors with an SM had had psychological evaluations at diagnosis of both their fi rst and secondary cancers; the results of the two were compared. Results. Th ere were no diff erences in the schooling, education, social, marital status or birth specifi cs between survivors with SM and their controls, nor were there marked diff erences in measures of social or psychological status. Conclusions. Th e socioeconomic status of these 75 subjects was not found to be related to the development of SM. Psychological evaluations showed no marked diff erences between those conducted aft er the fi rst and the secondary malignancies.
Introduction
Approximately two thirds of childhood cancer survivors will display one or more delayed sequelae of treatment (1, 2) . Permanent worries about health, problems with schooling, employment and complicated relations in the family may negatively infl uence their quality of life (QOL) (3) . Th ere are, however, some investigators who report that childhood cancer survivors have the same QOL as their peers: they fi nd as many married, have the same number of children and undergo no more divorces when compared to the general population (4, 5) . It is not clear either, whether depression and suicide rates among childhood cancer survivors are higher (6, 7) . Th ere are, moreover, inconsistencies in QOL reports suggesting to some that survivors may be biased in their responses to questionnaires (8) (9) (10) . Th ere is also a lack of comparability across studies due to wide variations in study designs. More information regarding these issues is needed (11) . We therefore report the psychosocial and psychological functioning of childhood cancer survivors who developed SM as one of the important determinants infl uencing their quality of life.
Somatic late sequelae as well as cognitive and psychosocial functioning have been extensively analysed and reported (12, 13) . Cognitive, emotional, behavioral and psychosocial problems are the most common. Disturbances of concentration, attention span and memory could be the result of any one of many causes and their interactions with individual idiosyncracies including age at diagnosis and treatment administered (14, 15) . Among the somatic adversities, SM is one of the most serious. Development of SM in the survivor might also awaken painful memories of the fi rst malignant tumor and all it entailed. We did not fi nd any reports comparing psychosocial functioning of childhood cancer survivors who developed SM with those who did not.
Th e aim of this study was to fi nd out whether the development of SM was related to the psychosocial functioning of survivors, and if any negative sequelae aft er the fi rst diagnosis became even stronger and deeper aft er the diagnosis of SM. We compared the socioeconomic status of 75 childhood cancer survivors who had SM and of 75 matched survivors who did not. We further compared the fi ndings of psychological testing of 17 childhood cancer survivors who were assessed both aft er the fi rst cancer was found and aft er SM. Moreover, their fi ndings were compared with 17 survivors who did not develop SM.
Patients and methods

Patients
In Slovenia, obligatory registration of all cancer patients became established in 1950 with the advent of the Cancer Registry of Slovenia. Treatment of children with cancer is centralized at the Children's Hospital. After treatment, all are followed up by the same center for at least fi ve years or until they are 18 years old. Later they are followed up regularly at the outpatient Clinic for Late Eff ects at the Institute of Oncology, Ljubljana. Th is policy has been in eff ect since 1986 (2) . Th e patients enrolled in our studies are seen at least once every year for evaluation of their somatic and social status. In most of them their psychoemotional status is also evaluated.
Between 1959 and 2006, 1984 children with cancer were registered at the Cancer Registry in Slovenia. Of the 102 who developed one or more SM, 27 died. Th e remaining 75 patients with SM, 35 women and 40 men, have been followed up regularly. For the present study, they were matched with 75 cancer survivors who did not develop SM (control group). Matching was done by stratifying the register population by year at diagnosis of the fi rst malignancy, and by sex, age, and diagnosis and treatment of the fi rst cancer. From each stratum, individuals were selected randomly. Th e age at diagnosis of the fi rst malignancy of both groups ranged from 0 to 16 years, with a mean age of 8.4 (standard deviation, SD=5.1) years for survivors with SM as well as for controls. Th e mean age at last evaluation (December 2009) was 34.9 (SD=8.7) years for survivors with SM and 33.9 (SD=7.7) years for controls. Th e diagnosis of the 1st malignancy in survivors with SM and their controls was leukemia in 25.3%, Hodgkin disease (HD; 20%), brain tumors (14.7%), non-Hodgkin lymphoma (NHL; 6.7%) and remaining conditions (33.3%). Th e great majority of patients were treated with both irradiation and chemotherapy (49.3%), others had surgery and irradiation (15.3%) or surgery and chemotherapy (10.7%), 13.3% of patients were treated with all three methods, and a few had only one (11.3%). All 150 survivors were assessed fi ve or more years aft er treatment. Th e SM in the 75 survivors are presented in detail in Table 1 
Measurements Evaluation of socioeconomic status
Survivors included in this study had previously been evaluated and analyzed as to their late somatic sequelae including: neurological defi cits (16) , endocrine defi cits (17) , renal function (18) , cardiac status (19) , SM (20) , and psychosocial status (21) . For the present study, the group of survivors with SM and the control group were compared as to their living environment, education, employment, marital status, and, in the 35 women, childbearing. Living environment was listed as city, town or countryside, following offi cial Slovene defi nitions according to the number of inhabitants (>100000, 3000-100000, and <3000 inhabitants, respectively). Th e infl uence of rural versus urban environment might become impor- In the city, opportunities for schooling and education are better than in our countryside where, in contrast, marital status may assume more importance.
Psychological evaluation
Th e psychological status was evaluated in the second part of our study. It was performed on a voluntary basis; not all patients responded to our invitation. Twenty-nine of the 75 with SM had had psychological evaluation aft er the diagnosis of the fi rst malignancy; they were invited to participate in a follow-up psychological assessment and 17 responded. In them, the fi rst psychological evaluation had been performed 9 to 32 years before (mean=15.9, SD=5.2). Th e survivors without SM were tested 7 to 28 years (mean=15.2, SD=5.3) aft er the diagnosis of the fi rst cancer. Th e mean elapsed time between the fi rst and the second psychological tests for those with SM was 12.7 (SD=4.5) years, with a minimum of 5 years and maximum of 22 years. Seven men and 10 women with SM, and their controls were evaluated. To be able to compare results, the same tests were employed as those used several years before. Th ese were the standard Bender visual motor gestalt test (22, 23) for evaluating visualmotor functioning and visual perception skills, the Rorschach test (24) for personality characteristics and emotional functioning, and the Wechsler Bellevue test (25) for intelligence. Th e presence and the degree of any psychoorganic syndrome or emotional disorder, if present, was determined on the basis of the qualitative evaluation of the results of all three instruments. Th e term psychoorganic syndrome in this context includes disturbance of concentration, memory, learning processing or intellectual effi ciency. Emotional disorder here includes emotional instability, dullness and a lower ability to adapt to changing circumstances. Both psychological characteristics were classifi ed by the same expert into four categories: 0 -no disorder; 1 -disorder present; 2 -signifi cant disorder; and 3 -very signifi cant disorder. From our results we determined whether a disturbance was present in an individual and, if so, its severity. Th ese semi-objective results, however, had to be evaluated subjectively as well since they are not amenable to mathematical analyses.
Following the hypothesis that the diagnosis of SM could aff ect emotional functioning, either in increasing anxiety, or deepening depression, the Plutchik Profi le Index Emotions (26) was used at our second examination in the 17 patients with SM. Th eir results were compared with the norms valid for the general population of Slovenia (27) .
Statistical analysis
Numerical data are presented as mean and SD and categorical data as proportions. To assess the diff erence between the observed and expected frequencies for categorical variables, the Pearson's chi-squared test, Fisher's exact test or Freeman-Halton extension of the Fisher's exact test was applied, as appropriate. In order to compare the psychological status and the type of tumor, the psychoorganic syndrome and emotional disorder variables were defi ned as ''no disorder'' and '' disorder'' present, while the diagnosis of the fi rst malignancy was categorized as ''brain tumor'' and '' other tumor'' . A p value of <0.05 was considered signifi cant. Data were analyzed using the PASW 18 software (SPSS Inc., Chicago, IL, USA).
Results
Evaluation of socioeconomic status
Th ere was no diff erence in the environment where the patients with SM or the controls were living (χ marital status of the two groups (p=0.839) ( Table 2) .
Most patients in both groups were still single and living with parents (67% and 71%). About one quarter of both groups were married or living with a partner. Although there were some diff erences between the SM and control group for particular levels of education, these did not attain statistical signifi cance (p=0.300). Th e employment status of the 2 groups was comparable (p=0.818). Most (around 60%) were working. In each group there were eight who had retired (for disability) because of severe adverse sequelae aft er treatment for either the fi rst or subsequent cancer(s). Five of the 8 retired survivors with SM had had a primary brain tumor. Another had a bone tumor with amputation and later a disarticulation for a secondary tumor and a pneumonectomy for metastastic disease. Two had HD with severe sequelae aft er radiation therapy (RT) to the mediastinum (one also had a secondary breast cancer). Th ree of the 8 retired subjects in the control group had a primary brain tumor; one with Ewing's sarcoma had severe sequelae after chemotherapy (ChT) and 50 Gy RT to the pelvis. Another had hypertension and epilepsy aft er surgery and ChT for a malignant tumor of the suprarenal gland, and three others had pulmonary fi brosis and heart failure aft er RT to the mediastinum for HD.
One survivor in each group receives the social support, being disabled aft er treatment of a primary brain tumor. Comparison of the study groups according to the number of children born, showed very similar proportions (p=0.947). Most (69%) were childless: 32 men with SM and 33 in the control group, as were 21 women with SM and 19 in the control group.
Th e proportion of women who gave birth of the general population of women in Slovenia in the year 2002 was 75.2% (27) . Th e childhood cancer survivors in both groups gave birth in signifi cantly lower proportions than the general Slovene population: 40.0% for the SMs, and 45.7% for the controls (p<0.0001). Furthermore, 40.6% of Slovene women had 2 children in 2002. Th is is a signifi cantly higher proportion than that of the SM women (22.9%, p=0.033) or those of the control group (14.3%, p=0.002) (Figure 1 
Psychological evaluation
Th e results of psychological evaluation of the 17 childhood cancer survivors with SM and 17 controls are shown in Table 3 .
Th ere was no signifi cant diff erence in the frequency or severity of the psychoorganic syndrome or emotional disorder rankings between the SM group at the second evaluation and the control group (p=0.382 and p=0.265, respectively). Table 3 shows that there was no signifi cant diff erence, within the cognitive and emotional spheres, between the two groups. Th is table also shows that there are no diff erences within the group of individuals with SM at the fi rst as compared to the second examination. Disturbances of concentration and attention, shortening of attention span and weakness of memory were already present at the fi rst evaluation, and visual-motoric incoordination was also observed. Notably, however, intellectual functioning (with the exception of one woman) was at least in the mean range, possibly even above it.
Th e second psychological evaluation of psychoorganic syndromes and the emotional sphere did not show any signifi cant diff erences as compared to the results of the fi rst (p=1 and p=0.999, respectively). Early changes were observed in 13 subjects; they included some personal characteristics, interpreted as aggravated anxiety and a diminished capacity for normal aggressiveness and assertiveness. Comparison of psychological status (no disorder/disorder) and the presence of a brain tumor (brain/other tumors) showed signifi cantly more instances of the psychoorganic syndrome in patients with brain tumors as the fi rst malignancy than in those with other tumors (4/4 versus 10/30 (p=0.022), respectively). However, no such clear relationship was found when the SM was a brain tumor ; i.e., 3/5 patients with a brain tumor and psychoorganic syndrome versus 3/12 with some other secondary tumor (p=0.280). For emotional disorders, there was no evidence of any relationship with the type of tumor: 3/4 versus 24/30 patients for the fi rst malignancy (p=1). Th e proportion of psychoorganic syndrome was corroborates this point of view, indicating that those tested were probably less decisive and less self-suffi cient than the general population. Th ey might lack fi ghting spirit and enterpreneurship. Th is, in turn, is corroborated by the next two personality dimensions: Orientation and Destruction. Th e fi rst one suggests a marginally lower capacity of planning for the future due to a perceived lack of self-control. Th e second dimension emanates from the fi rst one, namely, a certain lack of healthy aggressiveness and lifeenhancement. Scores for the 17 were at the lower average levels. Notably, such individuals do not feel particularly sad or depressed, and have, on average, no more sense of being marginalized, deprived or lonely than the general population (Deprivation). Th ey try to adjust to new circumstances just as those without their experience (Exploration). Th e elevated values on the dimension Bias suggest that they are trying to show themselves in the best possible light.
Discussion
Impaired quality of life for childhood cancer survivors has been reported (28, 29) . We hypothesized that the advent of SM in them would exacerbate or worsen pre-existing psychosocial diffi culties, but this did not prove to be the case.
Our research encompassed several QOL indices. One of these was employment status. Th e same proportion of SM subjects and their controls were working or had undergone early retirement because of severe disabilities related to treatment of the fi rst or SM. Th ese characteristics resulted in diminished competitiveness and impaired capacity for personal contacts. Th ey were pronounced in four of the 13, and prevented ordinary socializing with their peers; these four were still living with their parents.
Th e birth rate is another QOL measure, and we found no detectable diff erence in childbearing among those with SM and their controls. Somatic dysfunctions did not fully explain the fact that few children were born in either study population. Other reasons, such as socioeconomic and emotional, must be invoked to explain the fi ndings (29) . It is of interest, however, that childhood cancer survivors with SM had no more than two children, whereas in the control group there were some women with three ( Figure 1 ). For all 305 female childhood cancer survivors in Slovenia (out of 1984 registered children with cancer between years 1959 and 2006), the proportion that was childless was signifi cantly higher than in the general population (68.5 vs. 24.8%, p<0.0001). Th ere may be somatic reasons why childhood cancer survivors remain childless. For example, we found hypogonadism in 35, and sterility in 9 of our long term survivors. Even when those 44 women were excluded, the birth rate was still low (165/261, 63.2%).
We did not fi nd any marked diff erences in psychological deviations between the 17 survivors with SM and their controls; neither did the second psychological evaluation of the emotional sphere show any marked diff erences as compared to the results of the fi rst evaluation. Th e results of the Plutchik Profi le Index Emotions, used only in those with SM, showed that they feel, on an emotional footing, equal to the general population. Th is suggests that those who cope with the primary malignancy can successfully avoid later psychoorganic or emotional disturbances. It is noteworthy that they do not tend to be sad or depressed or have any sense of emotional, social, or material deprivation. Th is may be indicative of a strong innate defense against any anxiety that might be caused by either the primary cancer or SM. Th at inner strength could lead to unwarranted optimism that, however, should not be discouraged in our opinion. It is considered by us to be of great help in lives marred by uncertainties.
Th e group of patients with SM, who were psychologically evaluated twice, is small, numbering but 17, which might be a signifi cant limitation to this study. Such study populations are rare, however, and worthy of record. Th e uniformity of the results among them tends to be convincing as is the comparison of the 75 SM survivors with their control group. It might be expected that this report will encourage studies on larger patient populations.
Adding to the credibility and interest of the data reported here is the unusually long follow-up time plus the fact that the same psychologist and oncologist evaluated the psychological and socioeconomic functioning of the patients (30) . Th is continuity is favored by our system of smoothly shift ing patients from the pediatric to the adult follow up clinic (31, 32).
A limitation of our study is the absence of an independent validation of the classifi cation of psychoorganic syndromes and emotional disorders.
Circumstances contributing to our results might be our system of rehabilitation in groups, promoting social interaction and mutual help. We have established the Foundation »Th e Little Knights« supporting survivors of childhood cancer (33) . Th is takes care of some of their needs, both material and psychological. As a result of our positive experience with this work it might be recommended as a model to help childhood cancer survivors.
Conclusions
Th ere seems to be no diff erence in the educational level or the marital or employment status between survivors of childhood cancer who do or do not develop SM. When compared with the number of children born to the general population of women in Slovenia, childhood cancer female survivors in both groups have signifi cantly fewer children. Th e second psychological evaluation in the emotional sphere of the childhood cancer survivors with SM showed no marked diff erences from the results of their fi rst tests performed years before. Subjects with SM do not feel particularly sad or depressed, and have, on the average, no more sense of being marginalized, deprived or lonely than the general population. Th ey try to adjust to new circumstances just as those without their experience, and try to show themselves in the best possible light.
Addendum An illustrative case
Statistical data are important, but personal observations are of value, too. A young women had this to say about herself at one of our group sessions: "I was always very shy as a child, but my self-confi dence grew when I fi rst fell ill. I found I could confront my fi rst cancer ---Hodgkin's disease ---and all that went with that diagnosis. I could discuss matters with the doctors, family, friends and other patients in the clinic. When I was 28 and developed signs of my secondary cancer, I had to do things by myself. My self-confi dence then proved to be important because my family physician did not take my concerns seriously. He sent me to a psychiatrist. I decided not to listen to him and went instead to the Late Eff ects Clinic at the Oncology Institute. Th ey made the diagnosis and treated me. '' Her secondary malignancy was breast cancer, and she has now been disease-free for 12 years.
